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1. Introduction 

The chapter presents comprehensive and up-to-date knowledge on the themes of biogas, 
bioethanol, biodiesel as obtained from cassava, cocoyam, jatropha, grasses and manure. The 
author’s research findings as well as those reported by other researchers are used for the 
discussion. Recommendations as regards how to benefit much more from these biofuels 
derived from selected tropical crops are presented. It is anticipated that these 
recommendations will be of immense help to academics and industry specialists working in 
such areas.  

2. Contemporary focus on renewable energy 

In contemporary times, a great deal of interest has been generated worldwide regarding the 
use of biofuels namely biogas, bioethanol and biodiesel for energy supply. The most 
ambitious goal thus far in respect of the development and exploitation of renewable energy 
sources appear to be that articulated by the European Renewable Energy Council. 
According to European Renewable Energy Council EREC (2010) in March 2007, the Heads 
of States and Governments of the 27 EU Member States adopted a binding target of 20% 
renewable energy in final energy consumption by 2020 and 100% by 2050. Combined with 
the commitment to improve energy efficiency by 20% until 2020 and to reduce greenhouse 
gas emissions by 20% (or respectively 30% in case of a new international climate agreement) 
against the 1990 level, Europe’s political leaders paved the way for a more sustainable 
energy future for the European Union and for th e next generations. In order to reach the 
binding overall target of at least 20% renewable energy by 2020, the development of all 
existing renewable energy sources as well as a balanced deployment in the heating and 
cooling, electricity and transport sectors is needed. According to estimates of the European 
renewable energy industry around 40% of electricity demand will be generated with 
renewable energy sources by 2020 (EREC, 2010). Furthermore, the new Renewable Energy 
Directive (RED) will undoubtedly stimulate the renewable energy heating and cooling 
market, and according to EREC’s projections, up to 25% of heating and cooling consumption 
can come from renewable energy by 2020. Similar kind of awareness is evident in other 
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 into the Natural Gas Grid 
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1. Introduction 

In the following sections, recommendations supported by schematics are given for the 
injection of compliant processed biogas into natural gas grids. Based on the characteristics of 
the natural gases distributed in Germany and taking into account the applicable 

� Laws, technical rules and regulations 
� Billing procedures  
� and the physical and technical conditions to be taken into account solutions for each 

individual supply case are given. 

In order to feed biogas into a natural gas grid, unwanted components need to be removed 
from the gas and the burning properties of the gas need to be adjusted to those of the rest of 
the gas in the grid. In this way, the correct operation of the gas-burning appliances and the 
accuracy of the billing of retail customers is assured. 

The purified biogas is conditio ned depending upon the properties  of the base gas (Fig.1). In 
the case of L gas, the calorific value or Wobbe index is realised by adding air, or air and 
LPG. In the case of H gas characteristics, the addition of LPG is required to adjust the 
calorific value to that of the usually higher calorific H base gas. 
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Fig. 1. gas conditioning by air and LPG addition 
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